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REMARKS 

No new matter is introduced by the amendments. 

The addition of the recitation "elicits protective antibodies" in claim 1 and claim 
16 is supported throughout the specification. For example, at page 4, lines 29-31: "An aspect of 
the invention is a method of eliciting the production of antibodies in mammals using the 0- 
propionamide4inked polysaccharide-protein conjugates that protect the mammals against 
infection orXease/' Also, the specification discloses data that the claimed conjugates do elicit 
"protective antibodies at Tables 5-7, Opsonophagocytic assays (OP). 

The replacement of the recitation "comprising an N-propionated polysaccharide 
or N-propionated oligosaccharide" with "comprise an N-propionated saccharide" does not 
introduce new matter. This use of the term "saccharide" is used to simply reflect that claimed 
conjugates may comprise either oligosaccharides or polysaccharides. Support is provided 
throughout the specification. For example, at page 7, Section A, "Preparation of the N- 
acryloylated polysaccharides", the specification states that the starting material may be 
polysaccharides or oligosaccharides: "Polysaccharide or oligosaccharide may be obtained using 
base hydrolysis or enzymatic hydrolysis..." (page 7, lines 8-9). Support for the addition of "and 
wherein the N-propionated saccharide is de-N-acetylated and N-acryloylated at the de-N- 
acetylated terminus" in claim 1, is found throughout the specification, for example, at page 10, 
lines 6-14. 

The addition of the recitations "at a de-N-acetylated terminus" and "coupling at a 
P-position of a propionate moeity" in claim 16 are supported, for example, at page 10, lines 6-14 
and at Example 2. These amendments were made in order to more clearly describe the claimed 

invention and add no new matter. 

The addition of the term "obtained" to claims 3, 4, 5, 17, and 37 was made in 
order to respond to the Examiner's concern that the term "derived" is indefinite. Applicants 
disagree with the Examiner's contention concerning the recitation of "derived" which applicants 
believe properly and definitely describes applicants' invention. The use of "derived" is 
appropriate because the polysaccharides which are obtained from cells for use in the conjugates 
are then subjected to modification by being N-acryloylated at de-N-acetylated terminal groups 
prior to conjugation to protein. Support for the addition of "obtained" is found at page 7, line 8. 

Other changes to the claims were made in response to rejections and objections 
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mad e by the Examiner. Detailed responses to these rejections and objections are stated in this 
Response below. No new matter has been added by these amendments. 

The changes to the specification only reflect changes to comply with stylistic 
norms. Entry of the amendments are respectfully requested. 

p. g pnm P . to Snecifi"ti«n Objection (Fxaminer's Action #7(c)): 

The specification is objected to because the Examiner contends that the claim 
recitations ''N-propionated polysacchande" and "N-propionated oligosaccharide" do not appear 
to have antecedence in the specification. Applicants respectfully disagree. 

First of all, the recitations "N-propionated polysaccharide" and "N-propionated 
oligosaccharide" are used in the claims as original* filed, and thus these recitations are disclosed 
in the specification. Also, the claim recitations "N-propionated polysaccharide" and N- 
propionated oligosaccharide" define the claimed invention with a reasonable degree of clarity 
and precision. The methods used in the instant application apply for both oligosaccharides and 
polysaccharides. Support is found throughout the specification. For example, at page 8, lines 
25-29, under Section 2 «N-Acryloylation of the Polysaccharide" (i.e., the process of malong N- 
propionated saccharides), the specification recites: 

The alkaline or enzymatic hydrolysis of the polysaccharide or 
oligosaccharide results in the removal of N-acetyl groups from Sialic 
S aTamino sugar residues of the polysaccharides or 
^saccharides. After hydrolysis, the polysacchande or 
0 £"cLde is N-acryloylated to the extent desired by using a 
variety of acryloylating agents. 

fc the .citations of "polysaccharide" and "oligosaccharide" a* supported for the claimed 

conjugates and methods. t 

Applicants respectfully disagree with the Examiner's objection to the rec.tat.on 
»N-p,opiona,ed". First of all, the recitation "N-propionated" is used in the Cairns as orig.na.ly 
filed, and thus the recitation "N-propionated" is disclosed in the specification. Also the 
recitations "N-propionated po.ysaccharide" and "N-propionated oligosaccharide" are defined by 
a claimed method of forming a immunogentc po.ysacchar.de- or oligosaccharide-proteu, 
conjugate. For example, on page 10, lines 6-14, the instant specification states: 

In one method of forming a immunogenic polysacchande-protem 
conjugate, an isolated polysaccharide (glycosammoglycan) 
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containing free amino groups or N-acyl groups (e.g. N-acety 
groups) in the sugar residues that constitute its repeating unit is first 
treated hydrolyzed using base or enzyme to remove part of all of its 
N-acyl groups. The free amino groups are then N-acylated with an 
N-acryloylating reagent to form the N-acryloylated polysaccharide 
described above. The N-acryloylated polysaccharide is then directly 
coupled to protein under optimum conditions of pH, temperature 
and time to form an immunogenic fj-propionamido-hnked 
polysaccharide-protein conjugate. 

After deacetylation, the free amino groups of a polysaccharide or oligosaccharide are re-N- 
acylated with an N-acryloylating reagent, as described above, to form the N-acryloylated 
polysaccharide. This N-acryloylated polysaccharide (oligosaccharide) is equivalent^ described 
within the art as an "N-propionated polysaccharide (oligosaccharide)" because the process of N- 
acryloylation forms a propionate group where the sugar residue has been de-N-acetylated. 
Again the methods disclosed in the instant application may be used for both poly- and oligo- 
saccharides as the specification mentions this fact repeatedly. For example, 'This invents 
provides the ability to produce conjugate molecules wherein the protein is linked to the 
polysaccharide or oligosaccharide through one or more sites on the polysaccharide or 

oligosaccharide." (page 9, lines 30-32). 

Further support for the process of making N-propionated saccharides can be 
found in the specification at the paragraph spanning page 10 and page 11, and in Figure 1. 
Applicants have duplicated Figure 1 on the following page to diagram a claimed method of 
forming a immunogenic polysaccharide- or oligosaccharide-protein conjugate, so that applicants 
may show how a polysaccharide (and oligosaccharide) is N-propionated. 

0 

CH 2 =CHCC1 3 
Base || 
PS-NHAc i ^ PS-NH 2 [ |> PS-NH 2 CCH=CH 2 

(1) ( 2 ) 1 

v ; Enzyme ^ 



In step (1), the polysaccharide is de-acetylated by either base or enzyme, resulting in product (2). 
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propionate group (boxed region in (3)) where originally an acyl group rested 1). Tta. to 
Is of Lryloylation in the instant invention fonns an N-propU.na.ed po.ysacchande o 



of objection. 



ResponseJcJe^U^^ t . nhe 
^^T^^ed because the Exarmner contends that he 

specifrcauon does no, reasonably provide enable m en« for a poiysaccharide/oiigosacchande. 

' S^cifcaUy, the Exarruner refers ,0 various repons in ,he a« <Ro— e,a, 

am Roy ^.0990), Roy (199.,, and Pen 0992)) as support for her c„n,en«on « h a« 
I 'e! ri— wouid he reared to connate a„ N-acry,„y,,ed poiysacchande or 

the Exaniner contends that the .ports cited above show that such coupon would no wo*. 
" the Exar.ner states is important because there is no certainty « th,s type of 
coniugationcouldoptimallyand/oreffecavdybeconductedatanon-alkahnepH. 

The Lan. specification provides clear guidance as .0 when conditions o, neutrai 
pH should be used so that conjugation would be effective: 

parUcular earner P^. ^ as compared to cysteme 

composed of more reacuve ip m «n,nd of conjugation 

10, lines 15-25). 

proteins to polysaccharides. Therefore, applicants respectfully assert that the Examrners 
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enablemen, region is .mproper, — "* is — ** ^ "'T 3 
rej ec,ion on this ba S , S [enaWemen.] is m ade, ,o explain why i, doubts ,he muh or accuracy of any 
s , .emen, in a supporting disclosure and ,0 back up assertions o, its own with acceptable 
evidence or reasoning which is inconsistent with ,he contested statement." (MPEP §2164.04). 
Applicants respectfully contend ,ha, the Examiner has not provided a basis for which to reject 
the truth or accuracy of the specification's guidance for the conjugation o, cysteine*!, protems 
at neutral pH. 

As for conjugation in phosphate buffers, the Examiner's basis of enablement 
rejection is also unfounded. Although Romanowska e, * states 'There was only very siow 
coupling m phosphate buffers," (page 101). applicants respectfui.y point out tha, mere was 
couplingnevertheless. Accordingly, applicants respectful request reconsideration and removal 

of this ground of rejection. 

„„■.„„., ,„ .^,,on 112. " 1* n3 " a " liner ' S AC "° n m 

claims 25 and 40 have been rejected under 35 U.S.C. §112, firs, paragraph, 
because the Examiner contends tha, the specification does not enaWe a pharmaceutical 
composition or vaccine comprising more man one vaccine component. In 
Examiner argues that there is no showing by the specification that combination vaccmes 
comprising an N-propionated polysaccharide or oligosaccharide protein-conjugate won, 

^ Th* Pxaminer relies upon two references, 
effectively elicit an optimal immune response. The Exammer rel.es p 

Harrington „ al. (Infect, tmm. 61:432438, 1993) and Corbel 22:35?-3M>, 1994 

, 0 support her conation that me art reports >.ential tnterference by one or more added 
vaccine components and suppression of antibody response .o rite polysaccharide or .he earner 
protein" Therefore .he Examiner argues tha. undue experimentation would be teuutred by one 
of ordinary skill in the art to practice the invention as claimed in claims 25 and 40 

Applicants respectfully disagree with the grounds of this rejection. The Exammer 
asserts .ha, combination vaccmes may lead to epitope suppression of anti-polysaccharide 
responses and .herefore claims 25 and 40 would require undue experimentation to practice the 
invention as Calmed. However, this assertion is highly debated in ,he art, and ma, comb— 
vaccines have been used repeatedly in .he art wi.h great success. For exampie, Pichtchero « * 
(7. Mec, Dis. (1999), 180:1390-3; copy endosed) reports data ma, would argue agatnst me 
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contention that epitope suppression occurs with combination vaccines: 

There have been concerns about interference with Hib vaccine 
^ manifested as a decrease in the an™ — y 
Wrl when Hib and DTaP vaccines ate combined. We recently 
mtod a DW -PRP-T-HB combination vaccine and found evidence 
memoiy was induced even in M with lower 
«1.0 ug/mL) and even undetectable «0.10 ug/mL posmnmar, 
anti-HiVPS antibody levels. Thus, we suggested that the 
comWnata vaccine primed the infant immune system for 
anamSc anti-Hib-PS antibody responses. Affinity maturation is 
anoirljoVfeature of immunologic memory. Here we showed 
S DWPRP-T-HB vaccines elicit a high avidity IgG antibody 
gl^Se Hib PS antigen. Unex,KC tedly, avi dity mcre^d most 
sfgnificantly in the 3-7 months after pnmary WaP-PRP-WB 
vaccination, with a marginal further rise after a CRMm-OS booster, 
(page 1392, first paragraph under Discussion section). 

m addidon, Ooldblatt e, (/. WeC * (i» 180:538-41; copy endosed), reports that 
despite reduced immunogenic!,,, DTaP-Hib combinadon vaccines appear to pnme for 
immunologic memory. Thus, the article by N. Halsey, ("Combination Vaccines: De mng and 
Addressing Current Safety Concerns", Cfett I"f eaious ««~ W, 33(Supp. 4,S312-8, 
copy enclosed), states: "Historical problems with vaccines, including intussus-cepuon after 
Jls vaccine, carrier supression with tetanus toxoid conjugate vaccines, and deceased 
immunogenics of some ***** *«« W » «"*•* vaccines when mixed - 
acellular pert«ssis-diphthena-« have contributtd ,o some misferceptions about curte 
vaccine, There is no evidence that adding additional vaccines through combination products 
increases the burden on the immune system, which has the capability of responding to many 
millions of antigens" (see Abstract). . ., .„ 

in addition, applicants bring to the attention of the Examiner, hyeAnderson, 176 
USPQ 3331 (CCPA 1973). In this case. Cairns to a laminated dressing wherein the pnmary 
, ay er contains a medicament were rejected under 35 U.S.C. 1 12, firs, paragraph, as broader than 
the enabiing disclosuie because the term teamen," was no, iimited to operadve or suitab, 
embodiments. However, ,he court reversed ,he rejecdon, hoiding ,ha, common sense would ,ead 
one of ordinary skill in the art to use operable embodiments: 

The concept of medicament or medication involves a highly 
Thn cTsubject m an art requiring a high degree of technical sM - 
STof medicine and pharmacologists. It is common knowledge 
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that some medicines of great utility are lethal when used in the 
wrong quantity, that one man's medicine is another man's poison, 
and that what is good medicine in one place may be bad medicine in 
another. The board, seemingly, is demanding a claim limitation to 
operative medicaments in operative quantity. We think that 
dependent claims such as the above, which merely add a limitation 
to the two-layer combination dressing by calling for medication in 
the primary layer, are inherently limited - by common sense if 
nothing else -to such medication as would be useful in the particular 
application. No one of ordinary skill in the art would use any other 
kind of medicament and there is no practical way to restrict the 
claim language so as to exclude all inoperative or deletnous 
medicaments other than by the addition of such redundant terms as 
"suitable" or "operative for the purposes described."... We are here 
dealing with combination claims, not with claims for medicaments 
per se. It is always possible to put something into a combination to 
render it inoperative. It is not the function of claims to exclude all 
such matters but to point out what the combination is. (471 F.2d 
1237; 176 USPQ (BNA) 331; CCPA (1973)). 

Claims 25 and 40 are combination claims of either a pharmaceutical or vaccine composition 
where the claims add a further element by reciting that the compositions further comprise 
additional components selected from the group consisting of DTP, DTaP, Td, DTaP-Hib, and 
DTaP-IPV-Hib. Although the publications cited by the Examiner report some concerns 
regarding combination vaccines, other combination vaccines are efficacious and widely used, 
and the Examiner has failed to provide any specific evidence challenging the utility of 

applicants' claimed invention. 

In sum, the clinical significance of epitope suppression is still unclear in the art. 
However, the specification does provide guidance as to how to determine whether vaccines can 
elicit the production of antibodies that would be protective, i.e., by opsonophagocytic assays 
(page 23). These assays will determine whether antibodies elicited by a vaccination, including 
vaccinations with combined vaccines, are bactericidal and thus protective. Thus, applicants 
assert that claims 25 and 40 are dependent claims that specify further elements for N-propionated 
polysaccharide/oligosacharide-protein conjugate combined vaccine and pharmaceutical 
compositions; and that the specification enables one skilled in the art to determine whether such 
compositions may elicit bactericidal antibodies and thus warrant further "operative" clinical 
testing. 
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_ ,. ,,, r „ , p I, , rnr ,h p.i-«™ rF.nami""'' 4r tion #10): 

Claims 37-40 have been rejected under 35 U.b.L. St". 

Claims 3 reKmbiy prov . de enaWement for 

.e E^ner contends * - ^ ^ ^ 

* VaCMeS °° mP I causing organism or cel.. App^s have amended 

c,a,m 37 such ^0.^37 P ^ & ^ ^ 

„b,ald. Applies respec.fuliyreo.ueslreconsidera.ionandremovaiof.h.srejecUon. 



Re^S^c^l^^ 

Cairns 1-5, 8-28 and 3840 have been rejected under 35 U.S.C. ,112, second 



matter. 



the recitation "diredy conjugated ,o» or "directly conjugal as unclear 

conjugatiMS .ere no spacer or any such mdecule is used to ^ ^ 

rejection. 

n - m , 2 5 gandll^Shavebeenrejectedforlackingproperantecedenceforthe 
conjugate according to claim. . . Appnw r 
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rejection. 

Cairns 38-40 have been rejected for lacking proper antecedence for the recitation 

, • •• Annhcants have amended the recitation according to the 
.. Av accineaccordmgtoc.am,.. . Apphcanah, 

Examiner's suggest: -The vaccine accordtng to clatm...-. Appl.can 
withdrawal of this ground of rejection. 

Cairns 3-5 and 17 have been rejected because the Examiner contends that the 

rejection. 

w cairn 20 has been rejected because the Examiner states that me — 

„ ,, buffer" is unclear as to what this limitation encompasses. Applicant* 

respectfully request withdrawal of this ground of objechon. 

(f) Cairn 24 has been .ejected because the Cairn co„*s incorrect Mar« 

llguage. Claim 24 has been amended to address the Examiner, concern. Apphcants 
respectfully request withdrawal of this ground of objects. 

Caims25and40havebeenrejec,edbecause m eseclaimsha,eabbreviations.ha, 
<S> am , has bee „ amended so that full termmology 

«^ ta " M '^ d t"irr Applicants respect* re,- 
i, used with the abbreviations retamed m parenthests. PP 

withdrawal of this ground of objection. 

Cairns 5 and 15 have been rejected fo, the inconsistent recitations of "type W 
!d "serotype m» Applicants have amended Cm 5 to recite ,ype ET in order to n—n 
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objection. 

m Claims 9, 10, 14 and 18-28 have been rejected because of me vagueness of the 

1 data, claim 1. Applicants have amende, claim 1 to addtess the Exannner, concents. 
Applicants respectfully request wuhdrawal of this ground of objectron. 

Respnn-r to Vrtinn 107(b) Rejection, (EmmOmsamM 

Claims 1-4 8,11-14,22 and 26-28 have been rejected under 35 U.S.C. 9102(b) as 
being anticipated by Roy « * V . «- Soc. Co— 264-265, 1993), "Roy - * 

(1993r The Examtner contends that Roy « a,. (1993) reports a polysacchande conjugat 
acci e compnsing an N-acryloylated mono- and po.y-alpha-(2,8).s W ic acid or co.onuntc actd 
antigen direly conjugated to a pro*. Although apphcants respectfully dtsagree w,dt 
"In, applicants have amended the Cms in order ,„ more <ns,inc„y Catm the tnstant 

inV£n " 0n ' ad of the elements of amended claim 1 do no, read upon the reference cited by 
the Examiner. Claim 1 encompasses a Fl y S accharide-protein conjugate or oligosacchande- 
;i,„ conjugate comprising an N-propionated saccharide (polysaccHa.de or o,igosacch»de 
direc,.y conjugated (i.e., coupled) to a protein a, the P -posi»on of a propionate ruotet, Roy 
al (,993) differs from the instant invenhon because Roy « * repots conjugations that occur 
tnJ o„ g h the ^ of cbohydrates: -P. conjugations of the po,y-a-,2 8)- s ,alic ac^ 
t0 ^lysine 3 and ,0 the protein carriers were accomplished through its s^Ute 
'J^l » an *-ac,larnide functtc-,, (, 264, emphasis added). * contra* * 
invention describes direct coupling no, at a reducing end after denvattzatton, bu, 

coupling at the f)-position of a propionate moiety. 

m the claimed invention, the propionate moiety is formed on one or more 
saccharides (i^igosacchandes or polysaccha^y de-acetylation f*wed by N- 
^loyiation^^^^^^^ 1 ••re-N-acryloy.ao n ,. S.nce 
J^L^^^Z&*3**W« -ry sugar restdue, the ,ns, n 
Ition allows for saccharides to be coupled to multiple protein molecules, or for sacchand s 
I Lple ,„ a sin,e protein molecule mrough mulriple sites. T- instan, spec! ca U on reve, 
Us novel attribute of the invention, as i, states: 'The resulting N-acryloylated polysacchande or 
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N-acryloylated oligosaccharide is a, leas, about 95* acryloy.ated or greater" (p. 9, hues 6-7 , 
IT!, for the states, -H* invenuon provide, the ability to produce c^ugate 
Us wherein the protein is United to the polysaccharide or oiigosaccharide through one or 

oli gosacharides may cross-link with one or a multiplicity of prote,n" (page 9, hne 30, to age 
t ie 2) .n contrast, the conjugates of Roy * * (1993) do no, a„„w multipie couphngs 
belausetheN-acryloy.a.ionoccursat.hereducingendofthesaccha.de. 

To further darify the coupling reaction tat may occur for , he claimed conjugate, 

apphcants have duplicated Figure 2,1 from the reference: Pon, R.A. 0* ***** 
applicants f Dissertation Services, 

acid Conjugates. Master's Thesis, Umversity of Ottawa, pp. 251, 



1992): 




OH 

2 

COOH 



Oeprcted above is the repeating unit of co.on.nic acid, where the arrows .presenMhe 

is . acety, group. !n the tnstan, inventton, this acetyl ,oup is 
abated, resulting in the formation of a propionate group a, carbon 5 On otfc r^m 
" residues the terminus of de-N.ace, y ,a.ion/ re -N-acrylo y la.ion may occur at a Afferent 

rlL coup ,ng reason such tha, a protein is ttetly coupled to the sacchande « thts 
lis. Other reported methods of conjugate utili* Mchae, addition mediate coupltng .* 
I reducng terminus, in this example, carbon 1. Therefore, applicants respectMly reouest 
reconsideration and removal of this ground of rejection. 
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p Mr . to Section iMfM Ration, (^miner's Action #14): 

claims !. 3 14 and^avTbeen rejected under 35 U.S.C. §102(b) as being 
anticipated by Roy et al (/. Cfc* Chem. Cownu, 536-538, 1991). "Roy et oL (1991)". 
The Examiner contends that Roy « a/. (1991) reports antigenic carbohydrate protein conjugates 
comprising synthesized N-acryloylated sugars directly conjugated at the beta position to a lysine- 
containing protein. Although applicants respectfully disagree with this rejection, applicants have 
amended the claims in order to more distinctly claim the instant invention. 

Roy et al (1991) does not disclose polysaccharide or oligosacchande-protein 
conjugates wherein the coupling between the saccharide and protein is direct. Scheme 1, on 
page 537 of Roy * al. (1991), show coupling of a sugar to a protein via a spacer molecule, 
namely a phenyl group. In contrast, the instant invention claims conjugates wherein the couphng 
between a saccharide and a protein is direct, without the use of a chemical spacer. 

Secondly, Roy et al. (1991) does not disclose conjugates wherein the couphng can 
occur at non-reducmg ends of saccharide, Rather, Roy „ al (1991) shows that N-acryloylation 
occurs at the amino group of the phenyl-spacer, and subsequent coupling of the protein occurs at 
this reducing end. In contrast, the instant invention claim conjugates wherein the couphng 
occurs at non-reducing ends, namely at de-N-acetyla^^ termini. Apphcants 

respectfully request reconsideration and withdrawal of this ground of rejection. 

hjmnj^j i lOW-i^™ ^^miner's Action #151 

Claims 1-4, 8, 11-14, 16, 17 and 19-22 have been rejected under 35 U.S.C. 

• ♦ a hw Pnn R A (The Study of Polysialic acid Conjugates. Master's 
5102(b) as being anticipated by Pon, K.A. \ine oiuay uj y 

Thesis, University of Ottawa, pp. 1-25., UMI I— „ Services, 1992). The Exanuner 
contends that Pon reports polysaccharide or oKgosaccharide-protein conjugates produced by a 
methodcomprisingde-N-acety^^^ 

by N-acryloylating the de-N-acetylated saccharide with an acryloylating reagent, and dtrectly 
conjugating the resultant saccharide to a protein. Although applicants respectMly disagree wtth 
this rejection, apphcants have amende, the claims in order ,„ more distinct* claim the instant 

invention. r 
Pon reports the conjugation of N-acryloyl colominic acid onto BSA or IgG, 
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wherein ,he colominic acid ,s 15% N-acryloyla.ed. For example, a. page 181, Pon sla.es: »BSA 
(4-17) (5 mg) or IgO (4-36) (5 mg) was combined wi,h 15% N-acryloyla,eJ colominic acd (4- 
16) (10 mg) and dissolved in 200 ,1 borate buffer^. 1M; pH 8.3)." However, Pon does no. 
report .ha. mis co„juga«e can s.imula.e a^duc,,ve,response. Because .he sugar is only 15% 
acryloylated, the degree of protein coupnn gJ s.f,tf&d and will .herefore negatively impact me 

effectiveness of an immune response. 

In contrast, the co^u^of the instant application are highly acryloylated and 
have been shown to produce p&ductive imine responses. For instance, the specification states 

the degree of acryloylation W&»> «*™ deS: * 

acryloylated polysaccharide or N-acryloylated oligosaccharide is a, leas, abou, 95% acryloylated 
or greater." (page 9, firs, paragraph). Also, .he specification discloses .he immunogentc.y of (S- 
propionamido-linked po.ysaccharide-pro.ein conjuga.es in Tables 5-8 (pages 24-27), as 
f pmducirtnWne responses are observed by EUSA and opsonophagocytic assays. Therefore, 
Vapplicantsivave amended the claims by adding the recitation "e,ici,s pro.ec.ive antibodies", m 
orde, to more explicity show the advantages and novelty of the instant tnvention. Appl,can<s 
respectfully request reconsideration and withdrawal of mis ground of reject™. 

p.. rn ^ to Section ""<?<) Rejection. (Fxaminer's Action «16): 

Claims 1-3 8 11-14 and 22 have been rejected under 35 U.S.C. §102(b) as being 
anticipatedby Roy * a,. V . CHe*. Soc. Ctat C— 1709-17.1, 1990), "Roy e, al (1990)" 
The Examiner contends claims 1-3, 8, 11-14 and 22 have been anticipated because Roy e, al. 
(1990) reports conjugates compristng N-acryloylated sialic acid- and sialyloligosacchande- 
pro K in lacloside diteCly conjugal .0 prcreins b, Michael add*„. Although applicants 
respectfully disagree with mis ground of rejection, applicants have amende* the claims in order 
.o more distinctly claim the novelty of the present invention. 

Claims 1-3, 8, 11-14 and 22 are not anticipated by Roy et al. (1990) because the 
present invention K la.es >P *sa K haride- and oligosaccharide^ conjugates, wherein me 
formation of .hese c„>i ^dependent upon direc. coupling of saccharides and protetns by 
Michael addition aAo„- K ducing\.errnini. The coupling a, the non-reducing 
contingent upon me de-acetylation and re-N-acryloylation a. .he same terminus that was de- 
acetylated The deWtylation Ji re-N-ac,yloylation results in a propionate group at the 
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te rmi„us that onginally had a acetyl group, and * propionate motety acts - a — 
acceptor in the Michael addition reaction that couples the saccharide to a protem. In contrast, 
Royl 1 (1990) reports couphng between saccharides and proteins where the coupling occurs a 
!e reducing tennini of «h— (see Schetne 3). Applicants respectful,, reoues, 
reconsideration and withdrawal of this ground of rejecOon. 

... p.n., ,„ fa-lion I" "") ">i "*™- (Examiner's Action #17) ; 

*■ ^^^^^^ under 35 U.S.C. §102(b) as betng 

Mti cipated by Ron— e, {Methods * En^oL 242:90,01, 1994, Tta « 
conte ds that Romanowska * * reports artificta, N-acryloylated stalic acid, s,alos,de and a 

^ Although Romanowska re A conjugation - P«*» ™<° » 
substituted glycosides, Romanowska doesUisciose that such conjugations may occur on no. 

Lh Jde occurs a, prop— termini, where these termini have been de-N acety ated «. 

in ve„tioI by mak,ng clear tha, the coupnng does no, occur a, reducng termrn, Apphcants 
respectfully request reconsiderauon and withdrawal of this pound of reject™. 

.„,,,,■,.,, ,..^on l<r(IOrri"-~ « Action #18): 

"™ — 4 U . M a„d 27h^r^«d under 35 U.S.C. §!02(b) as tag 

ami cipa,ed by Auzanneau « 1 *~ ^ * " 

Tas Ejected these Cairns because Au_ * a, reports N-acryloylated Group A 
slKptc Lcal cell wall ougosaccha.de conjugated ,0 BSA or OVA by the ad«on of e-am.no 
of lysines present on protein. Applicants respect* disuse w,th «h, ground of 

rcieCli °"' ApP ,ican,s have amended the Cms to Carify the noveity o, the instant 
invention. Th. claimed conjugates are formed by a distinct process: de-acetylation, N- 

Juni), and dtrec, coupling of proteins, via Michael addition, to the p-postuon of the 
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propionic moie.y(ies). !n con**, Auzanneau e, * reports conjugation whetsin coupling of ^ 
rein and saccharide ecu. a, N-acry,oy,a«ed .ermmi ft. have no. been de-ace.y a.ed (see 
figures on 2004). Applicant respectfully re,ues. reconsideration and withdrawal of «h,s ground 

of rejection. 

,.. rn „„ ,n Section "-i "*™ ^miner'* Aclion #1 9): 

— 1M4 nave ton ^ted under 35 U.S.C. H02(b) as be,ng 

anocipated by Roy „ a,. Medicinal cHe*. U, 2:91.-914, .992), "Roy - * « 

The Examiner contends «ha. claims 1-3, 8 and 11-14 are anticipated because Roy - ^ (ISM) 
reports neoglycopr„.eins comprising N-acryloy.a.ed carbohydrate T a*,igen, or a Wood group 
^saccharide determinant conjugal by Michaei addition .o a prolein earner. 

Applicant respectfully disagree with Us ground of rejection, as appbeants 
amendments to the claims have clarified tha, fte present invention pertains to conjugates that are 
formed by the direct coupling of protetns ,„ propionate groups at non-reducing 
sacch arides, where these propionate groups ha^formed by de-acetylabon a d^N 
acryloylatio. In contrast, Roy et al. 0992)^^^, i.e. vtaaspacer of totem 
totlreducngendof saccharides. Therefore ^c-U^-^«— 
withdrawal of this ground of rejection. 

p. .OMPHmions ^miner's Actions #21 and #22): 

^Ti and 8-10 have been rejected under 35 U.S.C. |103(a) as bemg 
unpatentable over Pon, R.A. ( m S,udy of fl*** acid Master's Thes.s, 

University of C*awa, pp. 1-251, UM. —on Services, 1992) in view of BW. - * (^ 
Patent No. 5,439,808). The Examtner contends that the combination of Pon and Blake e,al 
mak es obvious saccharide-pro-ein conjugates, wherein the protetn ,s a N. nen^s 

™ mbra " ePr0 cls 1 16 and 22-24 have been ejected under 35 U.S.C. § 103(a, as being 
unpatent* over Pon, R.A. (TTte »* of fl*** «* <*N~ «efs Thes.s, 
University of Ottawa, pp. 1-251, UM1 Dissertation Services, 1992, in view of Blate e, a . (U.S. 
Patent N* 5,439,808). The Examiner contends tha, me combination of Pon and Blake e, al 
makes obvious pharmaceutical compositions comprising saccharide-protein conjuga.es and 
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adjuvants. 

Applicants respectfully disagree with these grounds of rejection because Pon does 

„„, teach or suggest all the claim limitation, As stated previously. Pon.repo.ts the conjugation 

_ . i A\a io \^€bl NLacrvlovlated. 



not teacn or &uggG»i an ^ — — XX , w , 

of N-acryloyl colorninic acid to BSA or IgO, wherein the colouring uWh*"* 
However. Pon does no. report that this conjugate can stimulate a productive response. Because 
the sugar is only 15% acryloylafcd, .he degree of protein coupling\slinn>d and will therefore 
negatively impact the effectiveness of an immune response. 

In contrast, the conjugates of the instant application are highly acryloylated and 
have been shown ,0 produce productive immune response, For instance, the specification states 
the degree of acryloylation of the claimed N-propionate* saccharides: "The resulting N- 
acryloylated polysaccharide or N-acryloylated oligosaccharide is a. leas, about 95* acry.oy.ated 
or greater." (page 9, firs, paragraph). Also, the specification discloses the immunogemctty of fr 
propionamido-linked polysaccharide-protein conjugates in Tables 5-8 (pages 24-27) as 
(, Zducti^immune responses m observed by EUSA and opsonophagocytic assays. Therefore, 
\pphcants-nave amended the claims by adding the recitation "diets protective antibodies", ,n 
order to more explicity show the advantages and novelty of the instant invennon. 

Thus the combination of Pon in view of Blake e, al. does no. .each or suggest all 
„, the limitations of the claimed invention. Applicant, respectfully request reconsideration and 
withdrawal of this ground of rejection. 

p P < pnr. S e, to Objec ting Examiner's Actions #23(a)-(g)ll 

(a) Claims 37 and 38 have been objected to due the recitation "disease causing 
organism". This recitation has been deleted from the claims. 

(b) Claims 5 and 8 have been objected to for inconsistent recitation of "Group B 
streptococcus" and "group B Streptococcus". Claims 5 and 8 have been amended to rectte 
"group B Streptococcus". 

(c) Claim 15 has been objected to for inconsistent recitations as in (b). Clann 15 has 

been amended as in (b). m . 

(d) Claim 26 has been objected to for the incorrect recitation "A immunogen . Clarni 

26 has been amended to recite "An immunogen". 

M Claims 22 and 26 have been objected to with regard to the recitation "claims 1 or 
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16 - Claim s22a„d26ha,ebee„ame I ,ded l oreci K «a„yo„eofcla,mlo,cl ai ml6». 

(f) ' aai m 5hasbeenob j ec K dtoforbei„gde P end e n,fro ra a KJ ec t edcla im (cla 1 ml). 

Claim 1 has been amended 



Claim IShas been objected to for inching one or more non.lec.ed invents. 



(g) 

C\a 

Cairn U has been amended to ehminate inciusio, of non-e,ec,ed mvennon, 
above grounds of objection. 
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APPENDIX: 

w^THN OF THE AM ENDMENTS TO THF H ATMS AND SPECIFICATION SHOWING 

TYFT FTTONS AND ADDITIONS 



TN THE CLAIMS: 

Claims 1-5, 8, 11-22, 24-26, and 37-40 have been amended as follows: 

1. A polysaccharide-protein conjugate or oligosaccharide-protein conjugate that 
.i-.it. prnt^tive antibo* - wh.re.in said conjugates [comprising] cc^rise [an N-propionated 
polysaccharide or N-propionated oligosaccharide] m N-p ro pionated saccharide directly 
[conjugated] coupled to a protein at [the] a P-position of [the] a propionate moiety, ffldwterein 
^ v-p^nnsJ saccrnrirl- - ^ N-acrvloyl.ted at the de-N-acetylated 

terminus. u > 

2. [A polysaccharide-protein conjugate] The conjugateyccording to claim 1 
wherein the protein comprises at least one lysine or cysteine residue. 

3 ff\k polysaccharide-protein conjugate or oligosaccharide-protein conjugate^ 
coniuJs Wording to claim 1 wherein the [polysaccharide or oligosaccharide] s^ideis 
^LZ . rf ^,h^ obtained from bacteria, yeast, cancer cells, or is.chem.cally 

synthesized. 

4 [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
coniug ates according to claim 1 wherein the [polysaccharide or oligosaccharide] sac^ride_is 
derived *™ ■ r'Y^Mride obtained from Escherichia coli, Meningococcus, Pneumococcus, 
Streptococcus, Haemophilus, Neisseria, Salmonella, Klebsiella, or Pseudomonas. 

5 ^ [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate]^ 
coniug at(s Lording* claim 1 wherein the [polysaccharide or oligosaccharide] sph^e_is 
derived *j. r lwLide obtained [G]group B [streptococcus] Streptococcus selectecl from 
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the group consisting of [serotype la, [serotype lb, [serotype II, [serotype m, [sero]type V, 
[serotype VIE, and combinations thereof. 

8. [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
conjugates according to claim 1 wherein the protein is selected from the group consisting of 
tetanus toxoid, diphtheria toxoid, a Neisseria meningitidis outer membrane protein, 
pneumolysoid, C-P protein from group B Streptococcus and non-IgA-binding C-B protein from 
group B Streptococcus. 

9. [The polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
conjugates according to claim 8 wherein the protein is recombinant^ produced. 

10. [The polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
conjugates according to claim 9 wherein the protein is recombinant N. meningitidis outer 
membrane protein. 

11. [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
conjugates according to claim 1 wherein the [polysaccharide or oligosaccharide] saccharide 
comprises a glycosaminoglycan. 

12. [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
conjugates according to claim 1 wherein the [polysaccharide or oligosaccharide] sjcxharide 
comprises glycosyl residues of a structural repeating unit having at least one free amino group or 
N-acyl group. 

13. [A polysaccharide-protein conjugate or oligosaccharide-protein conjugate] The 
coniugates according to claim 12 wherein the glycosyl residue is selected from the group 
consisting of glucosamine, galactosamine, mannosamine, fucosamine and sialic acid. 

14. The [polysaccharide-protein conjugate or oligosaccharide-protein conjugate] 
conjugates according to claim 1 wherein the N-propionated [polysaccharide or N-propionated 
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ligosaccharide] saccharide is directly [conjugated] coupled .to an e-free amino group of a lysine 



oligosaccharide] saccnanue is uncm; ^..ju^v^^ 
residue or a thiol group of a cysteine residue of the protein. 



15. 



A polysaccharide-protein conjugate or oligosaccharide-protein conjugate 
comprising [N-propionated Streptococcus pneumoniae type 14 polysaccharide-tetanus toxoid 
conju g ate,](S^^d [G]group B [streptococ^^^ type III polysacchande- 

tetanus tox^conjuga^, N-propionated Group B siccus type II polysaccharide-tetanus 
toxoid conjugate, N-propionated E. coliKl polysaccharide-protein conjugate, or N-pro P K>nated 
meningococcal C polysaccharide-tetanus toxoid conjugate]. 

16. A polysaccharide-protein conjugate or oligosaccharide-protein conjugate that 

.i^itc protective antibodies p roduced by a method comprising: 

A) de-N-acetylating an isolated polysaccharide or oligosaccharide using a de- 
N-acetylating reagent to form a de-N-acetylated polysaccharide or a de-N-acetylated 

oligosaccharide, 

B) N-acryloylating the de-N-acetylated polysaccharide or the de-N-acetylated 
oligosaccharide ^.N.^tvMed terminus with an acryloylating reagent to form an N- 
propionated polysaccharide or an N-propiona^oligosaccharide, and 

C) directly [conjugating]/rnn plin r lt a fl-position of a propionate moiety o f 
the N-propionated polysaccharide or [an] t^p^ionated oligosaccharide to a protein to form 
the polysaccharide-protein conjugate or the oligosaccharide protein conjugate. 

17 The [polysaccharide-protein conjugate or oligosaccharide-protein conjugate] 
conjugates according to claim 16 wherein the polysaccharide or oligosaccharide is drained 
[derived] from bacteria, yeast, or cancer cells or isjchemical synthesis] cM ^mi^^- 

18 /~\The [polysaccharide-protein conjugate^ oligosaccharide-protein conjugate] 
conjug^of claim 16 wherein the [conjugation] ^liniis conducted at a pH of about 7.0. 




19. /A The [polysaccharide-protein conjugate or oligosaccharide-protein conjugate] 
conjuiL of claim 16 wherein the [conjugation] £sjrih^» conducted at a pH above 9. 
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20 ^ Th. [polysaccharide-protein conjugate or oligosaccharide-protein conjugate] 

«■*» 16 wherein the [conjugation, c_oMmg is conducted ma 
^U/ K ,ed from the group consisting of phosphate Wfcr, [cartonate*— buffer. 



and borate buffer. 



The [polysaccharide-protein conjugate or oligosaccharide-pro K in conjugate of) 
mmmM ^ mM claim 16 wherein the de-N-acetyMng reagent is a base or an enzyme 
^^eagen, ,s selected from the group consisting * N-acry,„„ chlonde, 
acryloyl anhydride, acrylic acid and a dehydrating agent. 

22 A pharmaceutical composition comprising the [polysaccharide-protein conjugal 

or oBgosaccharide-protein conjugate, ^gat^ording to ^ c«s, 1 M M 
claim 16 and a pharmaceutical^ acceptable carrier. 

24 The pharmaceutical composidon according ,0 claim 23 wherein the adjuvant is 

selected from the group consisting of alum [or] and stcaryl tyrosine. 

The pharmaceutical composition accordmg to claim 22 further comprising a 
second component, said second component selected from the group — °» 

jejaouj^cejula^^ 

Hib), and combinations thereof. 

, 6 [A] An immunogen comprising the [polysaccharide-protein conjugate or 

oligosaccharide^^ ' 

16 said immunogen elicits a polysaccharide or an oligosaccharide^ immune 

A vaccine comprising the [polysaccharide-protein conjugate or oligosaccharide- 



response. 
37. 
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vaccine provides 0^.1^4 ag- [a disease causing organ,s m or cel. aljeasi^ 
^^^^^^^^ 



38 [A)a evaccineaccording«oc 1 aim37w h erein.hetdi S easecausi„g]organism[or 
ceil] is se.ee.ed from the group consisting of bacterid and yeastf, and cancer cel.,. 

. . t , oJm ™ w herein the bacteria is «4«*eA from the 
*o rAl The vaccine according to claim 38 wherein 

^J^— «* Meningococcus, Pneun— Streptococcus, 
Haemophilus, Neisseria, Sa.mone.la, Klebsi* M arfPseudomonas. 

[A1 The vaccine according .0 Cairn 37 Mfet comprising a second —gen in 

: orab „i,^^ 

second immunogen selected from the group consrsttng of DTP, DTaP, Td, 
IPV-Hib and combinations thereof. 



TN THF gPPr.TFTCATION: 

The paragraph beginning on page 8, line 30, and ending on page 9, line 7, has 
been amended as follows: 

.noneembodiment.dnemethodcomprtsesado.nganacryloylaungreagent.oN- 

acy.olate an N-deacety.ated po,ysaccK»de or o.igosaccharide. Examples of acry.oy,»o„ 
^l.c.udebutarenotlimitedtoacryloylcblo.de.acry.oy, anhydride, acryhc a^ a 
Zlting agent such as dj^clphKadc^bodjimideJpCCl, CH 2 CHCOCN the ,*e, used n 

during the reaction. The temperature during reaction is about 2 C to 
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« ^^doniscamedou.overaperiodofabou.Uour. The resulting N-acryloylated 
polysaccharide or N-acry.oyla,ed oligosaccharide is a. leas, about ^ acryloylated or grcate, 
The paragraph on page 17, lines 15-24, has been amended as follows: 

To increase its solubility the polysaccharide was firs, parfally depolymerized by 
sonication. 200 mg of P—c/H,— type 14 0- NO 20205,0, American Type 
Culture Collection) was dissolved in 20 ml of PBS and sonicated for 4 hours at 0 C with a 
Branson Sonifter Model 450. The resulting ^saccharide was dialed and lyophi zed and 

W Membrane MWCO:3,500. A yield of 157.5mg solid was obtained af er 
i-^Trne sontcated polysaccharide had an ave^e molecular wetght of about 0,000 as 
by SEC-MALLS with the miniDAWN® (Wyatt Technology Corp., Santa Barbara, 

CA). 

The paragraph on page 17, lines 26-32, has been amended as follows: 

,00 mg of sized type 14 pneumococcal polysaccharide was dissolved in 10 ml of 
2N NaOH and then 10 mg of NaBH, was added to the reaction mixture. This mixture was heated 

llyzedagainstd.i.waterw,^^^ 

Jhilizedto ^ve 84 mgo, white solid. The N-deace,y,a,ed polysaccharide was analysedby 

The paragraph on page 18, lines 13-25, has been amended as follows: 

22 mg of the type 14 N-acryloylated pneumococcal polysaccharide was dissolved 
„ „ „ of Carbonate*— P H 9.5 buffer. Tetanus toxoid monomer 22 mg was added to 

conjugation was analyzed with a Biologic system (Bio-Rad) equipped win, a [superose, 
SUPEROSE® 12 column. Conjugation of polysacchande ,„ tetanus toxoid was ind.ca.ed by the 
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progressive incase in a peak, monitored by measurement of UV absorbance a. 280 nm, eluting 
in the void volume of the column. After conjugation was complete, the solution was neutrahzed 
» pH 7 with 0.1N HC1 and then dialyzed against PBS. The conjugate was purified by passage 
over a 1.6x60cm column of ISuperdex] §UPEREE^ 200 PO (Pharmacia) and eluted w„h PBS 
containing 0.01% thimerosal. Fractions conesponding n the void-volume peak were pooled. 
Carbohydrate and protein content in the conjugate wete estimated by the phenol-sulfaric assay of 
Dubois et al. (5 l)and the Coomassie assay of Bradford (9). 



The paragraph on page 19, lines 16-21, has been amended as follows: 

300 mg of Kl PS was dissolved in 15 mL of 2.0 N NaOH solution to which 150 
mg of sodium borohydride was added. The solution was heated a, 110 • C fo, 6 hours, cooled 
down to room temperature and diluted with a 20-fold volume of dionized water. After 
diaffltation through an [Amicon] AM1CON™ YM3 membrane with deionized water, the 
solution was lyophilized yielding 255 mg of N-deace.yla.ed Kl PS. H'-NMR a. 500 MHz 
confirmed that complete N-deacetylation occurred. 

The paragraph beginning on page 19, line 23, and endtng on page 20, line 9, has 

been amended as follows: 

To a 10 mL deionted water solution containing 250 mg of de-N-acetylated Kl 
PS CM ledi„aniceba.h,wasaddeddropwiseac^o y lch,„ride(Aldrich,Milwaukee,WI) 

soluoon.prepared by combining 1 mL of acryloy. chloride wim a 1 mL of dioxane. The pH of 
the solution was maintained between 7.0 and 10.5 by the addition of 2 N sodium hydroxide 
solution Ate completion of the addition, the pH was raised to 13 and maintained between 12.9 
,„ 13 1 for 1 hour at room temperature. The pH of the solution was adjusted to 9.5 by the 
dropwise addition of 1 N HCL. The solution was diafil.na.ed with an [ Amicon) AMCON?! 
YM3 membrane in a stircell with denized water. The retentate was lyophilized to dryness, an 
the materia, (N-Acryloy, Kl PS) was stored a. in a desiccator in a -20 C freeze, H-NMR a. 500 
MHz indicated that complete N-acryloylation took place during the reaction. 
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The paragraph on page 20, lines 11-19, has been amended as follows: 

Aso M o„con t a i n i n g S, mg o fN .A CTy lo y ,K 1 PSand4.0n 1 go^— 
„ PorB -n 0.3 mL of 0, M ton* 0.05% tZwittergen, ZWTTJJiRGENT 

^ 14 (Boehringer Mannhein) pH 9.5 was incubated at 37° C for 3 days. The conjugate was 

• ,1 riuta a. or close to the void volume of the column were pooled and stored m the 

Coomassie protein assays respectively. 

Thepa raP aph te ginntagonpage201ine23,a»dendingonpage21,.ine2,has 

been amended as follows: 

dded02rmof005MN-succim m idyl3- l 2-pyndyldi.h,o]prop.ona«esolunon. The 

TwedtositatRTforanadditionaltwohours. Tnesolutionwasdil— ..3m of 0.25 
MHEPESbufferof P H7.0c„n«aining0.25Msod i u m chloride and 0.05% [zw.ttergent, 
MHEPES butter oipn/. or. in dwaltine column which had been 

7wnTPRGENT™ 3-14 and loaded onto a Pharmacia PD-10 desalting coram 

u „ The column „as cluted with the same buffer, and eluatc 
pre-equilibrated with the same buffer. The column « CENTRIC0N ® 30 

was collected and concentrated with an [Amicon Centnconl i~t~' 

III„, n ,ora,5,000 R PMforo„ehou, The rebate was collected and the p^tem 

concentration determined. 

o 1 iinp« 6-12 has been amended as follows: 
The paragraph on page 21, lines o u, ucc 
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"~^,e void volume of the column were combmed. Analyses * 
l^lco^aSu^of^ccM^d^Su^orp^, 

been amended as follows: 

_sa,s: Serum antfcody .0 e*h polysaccharide «*- «" 

,„ ™, (HS Al (Sigma, St Louis, MO) conjuga.es used for ELISA 
by ELISA. The human serum albumin (HSA) (Sig j polysaccharides were added to HSA 

M owed by reduce amination ^ ^ tltere were determined 

chromatography, and ^^^J ^ pl a t es (NUNC™ Polysorb) 
by an ELISA as follows. Polystyrene, ' ^° conjugates in PBS (0.01 M sodium 

phosph a te,0.l5MNaCL,pH7.5)at0.25^w h« wash (5 

1 twffN™ (0 05% v/v [Tween] TWEEN — a> m rD 
°C followed by a PBS-[Tween] TWEEN_ liuo 

Gaithersburg, MD) was added at XMB) and peroxide was added at 0.05mL/ 

v^andincubatedfor 10mmu.e,Th ^ Devices Emax] MOLECULAR 

0,5 tnD we.l, and the plate was read on a [Molec lar De ^^^^^ 
nFVKES™ EMAX® microplate reader ([Molecular Devtces] MOOSCULA--- 
DE V1(K> civi £^_ r reference wavelength. 

Menlo Park, CA) at a wavelength of 450 nm, ustng 650 nm as a refe 
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